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A table of tangents will shew that this is the case if $ is greater than 25° and less than 65°. Thus the distance should be such that the deflexion is not less than 25°. So far as the measurement of tan 0 is concerned, greater accuracy will be secured by reducing the distance so as to make 0 about 45°, but then the formula depends on the assumption that 2Z2//-3 may be neglected, and if r is made too small this condition can not be fulfilled. It may of course happen that if the magnet is weak the value of r required to give a deflexion of even 25° is too small to permit of the neglect of 2Z2/r2 and in this case the required accuracy can not be attained ; we must have recourse to some more delicate method of reading the deflexion.
If the two magnets happen to be of the same length, or nearly of the same length, it is not necessary that 21- jr* should be so small as to be negligible.
For if llt L be the lengths we have
"
M, _ (r»-yy tan 0
Jienoe                             -
and if Zj is equal to 12 this ratio is tan ^/tan 02 for any value of r. If (Z/>')4 can be neglected while (Z/?1)2 must be retained we have
and the formula is still true if 2 (Zj2- /22)/?'2 is sufficiently small.
It is clear that the accuracy of the result is increased by taking the four readings of 0 as described in Experiment 22, i.e. by placing the centre.' of the magnet first to the east then to the west of the needle and in each of these positions observing (i) with the north pole pointing east, (ii) with the north pole pointing west.
(b)    By the method of equal deflexions.
Place the first magnet in the end-on position at a distance rx from the needle so as to give a convenient deflexion $. Eemoye the first magnet, and place the second with its centre at a distance rs, adjusting this until the deflexion is again c/>.
Then                      M
^¥3 = JZfr/tan <£.
Hence                      M± : M2 = rf : r23.
The remarks made under (a) as to the choice of values of and <j> apply here.    The experiment may  be modified  by